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gjg] 20 a 

SIS] 7 a 
?SS] 0 2 

^si 8 m 

401.000 S! 

1. Q2T AH. SAilAKgJ EES) 2| 1S 

2. MS!Ai ?g, S°fAi. SAilAK§J SEES ) 

3. SNSSKS! S gjSIS) 



29.000 SI 

7.000 m 
o m 

365,000 SJ 




M^l^E^]- ?llo]E ^<^nVo] ^dl^l 7]] 1 "VS. AH 7]^ -#3] ^ 

TllolES]., AV 7 ] ^ojE 5J. . o_^o^ ^- 7l 7l ^. ql^o,) -<g ^ ^ 2 

^ISjS^-, <#7] §|.^-oj ^ cg<* ^ Jf^o)] ^ *i ^ 2 

^ Ir^-i- <g*o.5. ol^-o^ls^- ^^cf. zi ^3]-, 1) ^-g- n 511 

€#-8: ^^% V SMI 2) ^1*H -g^J £flo] o]-^o] H.eflo] i/o-g- 

nj-^^if- <yHflt]2= MCU(MASKROM embedded MCU)^ ©l^-f- <a»llc| = 
MCUCEPROM embedded MCU)^ ^^-g- 1/0^ SL^r = sfl<y I/0# S.^ n 1 ^"^ *r 

5a 



1 



V 



£. 2^r £. 1^1 = 211°] m^^l^El(A) 5^1 

£ £. IS] o]*Ei , ?i^ E?H^l^Bl(B) ^2:-!- cf^c ^ 

S. 5a MH £. 5c ^ iJr'gfi] a]] i a.] oj] <a] ^ ^^l 3J-*]3J <y#^u]- 
JEa]^ ^o.^., 

5L Safe SL^r ^#^^^1 '^M^i^e. E?Ux)^E] =?-2i% 

S. 5bfe £ 5a<>ll *)H-g M^fl^l^BlSl tIMe ^^2) aflo] £ 

5- 5cfe 3E 5a^l -^7> ^.3.5., 

£ 6a 5. 6cfe ^- t^^l *fl 2 rivs.^ oi-t-s]^: 




£ 6bfe £. 6a<>l] *1M^i e yi^^E^ 7)1 ol e g^jfLo] e1 |o] o]~£ ^2:* s. 
£ 6c ^ 5. 6a£] ^7> 

£ 7a £. 7c afl 3 ^HHl s]*V aVtp^ ^ o] <^&}cf 

^2:1- 3JJ^, 

E. 7a ^ £.^g- °1 ^-§^^2} o]^E^°iM JE^*]^ ^2:-!- 5*1 i£t£ 

5. 7b 5 7a<^l M^l^l^B]o] »] o] e * o] ^o] o}-^- ^^^r £. 

5. 7c ^7 5. 7a^ -^7> 5.5ol c|- . 

= ^sll^ ^#^^(^1^, I/Oe}- ^) ^^Al c-l^-ol ^-^ojolS 

&5.4=- ^ #5-3| ^1^1 :2.^ ^Sflo] I/O ^2: ^ H XI 2:^^^ ^ 3} o] | 

r 

r 

^. . ... . ! 

r 

t 

l 

<gwfltlJ= MCUCMASKROM embedded MCUHHfe I/O 
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a] _9_-g- 2=311°] -g-^Kopen drain option)^- -g-^Cpul 1-up option)-!- 3] 

o]S} ^-o) C^e]^ E^^j^E-]^. ^u>].*jo.^. o^-^I^^e' e ^^l^E]^ a)^ 

^1 3^], ^-^ 1/02] ^^J- o^^ofl ^ £]Jf Jl^oVo] ^ 

^ ^-f t^Ml 3°1 ^ *iH7l- ol^o^ 

l°fl£- o]sq- ^efl tiV^^l tf*]^ =511^1 I/O £A]*V 

zj-^ ifl-f- ^^S)5.(10a),(10b)^r 7flt>jo.S - 7 }]^ e. ^flx] iE] (n ^ 

^.^ =5)10] e^^^e]( A )^ >fl o] E ^-g- o}-2-^<£ ^0.5. °1 

ell 9j^^l^E E ^]^^ & l7fsl n ^ E^^l^E-K^- t^^Al^ OlSfll- 

§■71 °1# ^tE^m J=3N^E|t!}- ^^"))7> A-]^. ^11 o^l^ 
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EllS. <a-t3 s H^(20)oll ^l^ja, #7] 3fli=(20)°11fe 5L^ Ej-ojo] LSI^^ 4€r 
<?.]« j^oj- o} 7 ]-g-S] ^-r ^V^SZl IC7}- ^ £4=- o^o^ -g-.fi. ^ ol 

<?=}-§: M-^-^cf. 

(10b) 3) ^1317> «j-o] sfligQj ^-foflnV irfl^l- ^-Sfl Aljr 7 .> o] 7 >% nfl H. 

3jo] E^^EKAHl ^^-7> *=7fl <2]Jf ^ ^-g-o] ojaol^lTfl sir}. 

J£ 2 ^ JE 3^1^ 5. 1^1 *1M^ ^sflo] 1/02] o^^^ j^k(20)^l ^ 

^ -2-^ ^31^ J= ^Ul^el(A)^ s.*]^ ^^51* q-E]-iflji, £ 3^ ^ 

51 2 oil n ^ ^efloi e^^i^bI(A)^ ^J= ^^-^-(32)^1 ^ 

«1€ 1 £.^^(<=fl?!cfl, p*§) 7l^r(30) ^ 0 -^^l«- ^^°ll^ ^ 

^^(34)ol ^3^-, zl <f\<i\ ^ -f^ofli^ "W-^slA>olj=(36b)/#Sl^5l^ 
(36a)" ^dts) 7\}°}!eL(36)7} Wd], 7fl o] e (36) <q <9= ^^Hl-b ^ 

¥^ ^1 °]*\ (38)71- ^^SlJL, 7flolE( 36 ) fT^TiTcq 7^(30) vfl^Sr 
LDD( lightly doped drain)(40)7]- ^a]^ ^1 2 (<^cfl , n^)^ 
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^71^- ^-^r -g^M) 7>^7>£], 7l]°lE(3 6 ) ^ cgajofl 2 5.^^ 

n> ^>ol^^- t}o] o] 7}-^ nfl^- ^^^^ ^ ^J5L(off) ^ 

?H£^ <£.*r £• 3o1)Ai %^^.;W2^r 7llolE(3 6 ) ^ 

^"71 oi^^t^e e^^|^^( B )^ 71] ol e ^^^oi] ^-<g 7-1^-0.5. ^o]Dl n 

* T^* 5.*]^ ^517> XH3°1 olrf. ^V 7 ] ^Sj-'S , ?)HM(36)7} 

XI 2 <3^(44) ^ TflojE ^<a^(34) 4^ <>fl ^^]§V£ 

^- ^^3S]ZL, XI 1 -|-^# ^ <g<*(46)<>] 7flo]E(36) sj-cfo) ^ 2 

^ ^ ^ (44) Al-oHj ^5)5^ olA|. ov + 0^4 

^ ^M^l ^-X13°1 ^^7)1 ^t}. 

^ Heiioi i/o-i- ^^1-7) ^O-S. ^o]cl n 3)^ 



^^r 121 3 ^*l*fl o)sL ojefl ^ ^-#5^ h]-8- ^EflSlfe- 

't^ §1-711 ^Cf. 

f-*ll, ^l^^j nflol^ (system maker )7> S.S,zl^ 7}}it ^ 2:^*1- a]^- ^-g~£ 
^-^O-S. olsi|^.( E pROM)sf NVMCnon-volatile memory) ^-i- 3-8-*H °1 

°J U H 3 ^ MCU# ^Sj-JL^r ^ 7go. > D | iaf oinflul^ MCU^- nl-€- ^ ^ 

cfs. y ]o] oyo.^. ol^s>ct] ^.s. £5H^l'l/0t ^li- ^-M^r t -gr^ 

*1 71^ n>^^.# <guflcj^- MCIHH Ar-S-Sr^ ^jjjj. ^ efloj" o\^o_^. i/ 0 

# ^S r ul*r m 3 -foliar 4^ ^ ^l7p ^"^ §1-711 ^cf. °1 
cl^. MCU^l Tg-o. n]-^^ <*Jh1c];e. MCU^l AGPCafter gate 

programming) 3.^ (coading)^ -8: °l-g-Sr*l ^ ^f^l TlM-^ 

3 lr£# ^1^^ "S^ * r *Pr &>fl &t±. t^tZW, ^7}o\] ol-g-^ ^iliiLfe °] 
MCU^l *H v -g- I/O^r = Efl<y I/O* #^2} £.3. t 

&7fl ^Cf. ^, v}^.EL^- ^H^IE. MClWM^r ^"71 SL€r ^491 I/O* ©1 -g- 

*M 1-^ ^^-8- 1/0^ j= ^o] l/Q M. £.= ^ ol5t| ^ OJu11 ^ 

JEL MCU°1M^ ^-g- i/o^-g; 9X°], 31 °1 ^.^ = 31 

<?} 1/01- ° r ^3.-§- ^1^ MCUSf o)^^ ^3 afl cl ^ MCIW1 SL^ »g-g-^£Ml *}-g-l; 

°H1 ^M^, 2fl = ^r ol^fl^oiM JeL^I^E^ 711 
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olJE ^-5: "l^-g; Jg-Sl-a] rtco) _t^ o 1 ^ 7 K c -ll^t]]. ol-g-^o] ^. )o-|o| £ 

-g-°l^]-?l| nl-^^i^- oiul)clJE. MCU^-1- ^l^l-l- <y »flc].!= MCU*>1] fi-f- ^ -g- 7|-^-£- 
^-&ll°J 1701- 5U£.-§r ^ ^^^1] ^1^1 -2.-S- = b|1°] 1/0 f5f *H^%»- 

^ 51*11 #*1<^ I/O ^flS^-i: ^iHl 

2=eflo] M?H^^^2f o]^fl^»|E E i^l^E-l#- ^alsl- J^-g- ^Eflo] J/01- tiV 

51 «£51^1 7]& ^ Jf-g-ofl 7lMS.fi]., ^-7} 7\}o}^ ^.0.^0^ 

^7} 7]& i$^-o\) 7]) 2 51^^^ ^^^/^.eflol ^, ^-7] ^SL^/^-Z)} 

°J & <£*H^ ^^514=-, <%7\ 711 ojm S^o} aflvg eg 

Sffe aVjE^l ^12} i€- 5131°] I/O ^2:7} afl^t)-. 

^l^E^ o]-^^,^E E^^j^B]* #3=- ^ rr^jo] !/ 0 ^ aV^^l 

51^1 7|t dt^ -f--g-<*H TlM-^, TflolE 2}- • o-^oj ^. 7l 7l ^. 
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db^ TflolE ej-^-ol ^ «.«.o,j ^#Tg ^ 

$ 2=3fl°] I/O ^2:71- >H^4gcf. 

J=Sf|°l J= ^1^6^- ol^llri^JS E^fl^l^EH- ^-til*}- HK£*fl #*1^ = 
I/O ^i^oll ololA-1, #71 o]^l^^iE JE^xliE]7> 7^1 1 tQ-J^l 7]^; 

#o] Qttnla. ^<^oH 7fl<>|S ^^-g: ^#^}fe ^^J^, 7fl 2 5*1*8 ^ ^ 
# °1^^ "M, #71 TflolM ^c^V 5}cf2l #71 ,71 # Ul-^ ^ Jf^ofl 

#71 lr^# ^ cg^oj ^ o] <% 
ZL #7l 7]& S.^o] ^ ~±o] ^ig^sm # 7 ] ^ 0 J E ^ <g tjJ- 

#°H 7fl 0 lJ=* ^#§1-^ ^ ^1, ^1 2 5.^^ ZL^JE -ir^# ol^-^oj ^.G- 
^■n, #71 Til O] E 21- - -f ^o} #71 7]# tflJfOfl ^^^/=5ll«el ^ « # 
o-^* 7^ aflSS^ ^ §}ir ^£^1 = 5]]°] I/O ^* 0 > 

#71 S-^-g- ^ S}-7| t^^l 3 ^WMIfe, ^ J^o] e 

^J^l^El^- oltH^^M J= ^l^l^El^- ^Ul*V uV^^l #^ol ^ t= 3)0] I/0 

#71 oj^fl^^E E ^^1^ El 71- ^1 j_ tiV £ ^ 71^. #o) ottHl 

JL^-g^m^lg^'g^ -^- ^#5Kr ^j^, 2 °l£r^r 
^ ^^B, #71 TflolE ^tjV Sfc^ol #71 7]^ Ifl^- ^ if^oj] 

^ ^"S: *§^*Hir ^34, #7l ^ ZL =^2} #71 7]& 
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^-71^ £oJ tiV^l c^o] J/01- *&s$^ TgO- f n ^ ^^e) 



A <>}sL ^-7] ^S^l ^511^ I/0# °]-g-*U1^ v\^EL% ^Hflrq 

= MCU^ o^s. <g nfl = ■ MCU^ 7^%-g- i/o<q- ^.^ ^eflol I/O* 



£ "KE^ #*]2] ^5110] I/O TSflSAl, 7fl^]E o| ig^-g- J§- 

^l^El» o]^l^^E E^^^^s]-^- ^ -g-^-g- ^H.^L^, 

^Bfl^^ MCU^ all 4= MClH SL^- aj-g- 7^§>^i£ ^ rj^ 



S}-o11_ 71 ol *V ^1 -§-_JS5-_Jl^I S?l £ -i-^^^ £3 Sl-^cHl ^<?}# 



7l#^, 



°1» £ 5 tflX| S. 76j| M-gr ti4°l ^ij. ^-rf. 
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1/0^ ojsH^^M EiJJUi^e] ^'ifllr_l- 5. 5b ^ £. 5a°U 

^EflSsf f£f 7M1J£-^ ^-l]S£lJE._sL o-.)7]A^ o] 

£ Sal" ^S^, *fl 1 ^ A] el] OH A] l^^li 

3711.. ^JEL ^^-(32)ol ^F-«m *fl 1 E^Hl^cfl, p ^) 71^(30) 

7flojM(36)7}- ^S^, 7flolE( 36) o| <g= ^rtofl^ ^<S^ V *ti^ ^ sfl o) a] ( 38 ) 7> 
^^i, 7flolM(36) 5}- • -f ^sl 7l^r(30) ^°Hfe LDD(40)7> f«l^ *fl 2 E.^ 
^Hl^d], n %)£>\ ^^/^l^l ^o^ ( 4 2) ol ^S]o}, 7flolE(34) s).^ ^ ^ 
^^Hfe iS.^ ^^4^ ^^s]^ ^ J=3l|°l ^^tt ^15. ^ ^ 

^1 1 ^rTll^i, 4^. #3J-*K32)°1 T*]^. >H] 1 «>£.^ 71^(30) 

o] ott^ <3<*(F)°fl 7flo]E ^^^-(34)^- ^o.^ ^ ojo] ^ ^ 



11 



z}o.sL ^ 2 ol T o_^oj S ).o:] »|ole *!<*iui- (34) g).cj.o| 71 ^(30) 

*fl 2 £-?-U_^1 , ^<?J <g*(44)£l 4^ ol^f o^jg 3. oJ^Jf 

2] 71^(30) S^ol ^ if£ i<g-£l ^ Q ]M. ^«l^-(34) #°U >11°1J^(36)# 

^a^-c].. a^Hfe s]op 6 V ! 7llole(36)l- "W-^elA]-o]i=(36b)/#El^el^(36a)"sl 

^5L ^Sl-nf. o]2} ^-oj, 711 o]E ( 36 ) S 7l^(30)^JiL dt^ ^o] <3#S>a} 7] 

€^ W2 A>oi^jiq. cf-A. ^ W 3c>l A>oi^ 7 H£s A-fl^ 7fl°lJE(36) ^ 

°H ^=)tt <3^3 ±% -f-grofl^r ^1 2 <3<*>(44)°] ^ 

^S.^ ^-g- j^A^ ^7] ^ if 5. 3} ^ 1 ^# 

<U ^ SMs. Sl-B =efloi ^ sl-71 ^1*1-01 q.. ^ahhi 

tfl<£ ol^fl^. ^o] 7 ] iflSj-o} £ 5b°l]fe »Me(36)7> Aj-Hflo^ ^^l^ol ^ 

*fl 3 ^7-ll^A-i, 7flo]E(36)^. n>^3.^.. ol-g-g>a) 7] #(30) *l^-5.o] 
^1 2 ^l^^r^-o-H 7flolE( 36 ) 2)- • -f ^s] 7l#(30) vfl^ 

LDD(40)«- 

Ail 4 #31 TflolE (36)^1 <£ ^rto)| |^(^cfl, ^5}-^) Afl^Oj ^ 

S«oH(38)-i- ©ll- nf^a.^ <>l-g-*M 7] #(30) #£-3- jI^S.^ ^1 2 

5.*!^ ^^^H 7] #(30) tfl°fl ^2.^/^91 <g^(42)-i: 
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SL 5c°l]^r Si 5a <H] A)+}& y= -47.}^B}9] ^-y}^ sLSi?} *1H o) oicf. # 7 ] 
£j sLSi^ ^21] 7|#Hl- xl- if Sj- P.] ^ 5i \9\ 1 £-*]-g- U1IR ^o.^. ojf 

5:Sl-^ ; #7] B.^*]±.^7\ A] 2 S.^ 4 L tr-£ ^r°J <gcd(44)°l <^ ^ n *1] ^ ^ 

3*1 p 511^ ^cHM "o"3. 5*1 € -T"gr)°lM^ ^SRi^E E^^l 

^El(Bl)^ ol^ol^, i_o^ ^^ol] Vdd7l- ol7l-sl #Eflol]A-l Tfloleol] 

o) _CL-Q- oV ^ ol nl 

tf-8-o.S., £ 6a £ 6c°11 ^lH^I H^-g: %2:SM *fl 2 41*] 

1/03 ol^E^i^E E^l^l^El 5L*1^ M-El-tlli, £ 6b ^ 5L 6a°fl 

^H^l E^^^B]^ ^olM ^#^ifil aflol o>o_ ^.g. ig^tr^ q.nj.^ 

°1, S- 6ctt Si 6a3 ^7f J£]^^# M-BfW. 

£ 6a 1- t25}^, •g-tgo] ?;] ] 2 ^Al^oilA] ^oV^ olsB^e H 

a.71], ^JE #3^(32)01 n 2 " 0 ^ ^1 1 S.^^Cofl^ifl, p*8) ^5^1 71^(30) 
#3 ^El« ^^(F)oll^ TflolE ^^^(3 4) ol ^#£1J1, n ^ ^ -f-^-o]!^ 

''WHi3^} 0 l^(36b)/#3^3^(36a)" #3*J3^3 ^-203 

XI olE (36)71- ^3^, 7llolE(3 6 )ol ot ^oflfe. ^o^nV ^ sfl ^ ( 38 ) 7 > 

^3^-, 7llolE( 36 ) 3. . o.^oj 71^(30) ifl-Mfe- LDD(40)7l- z\] 2 Si& 

^(^l^dtfl, ir^)3 ^^/^-Bllol cg^( 42 )ol ^S)^, 7HolE(34) §K3:3 sfl^ 
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o] ^-f , JE 6b<>ll XM^ igig^H <£ ^ Sl^-ol 7)1 o]E ( 36 ) 7 > 
^>o)7l- o^-g: ^ 7}£r ^ ^V^fe XI 1 ^ A] 6|1 ofl^ XM^ ^JZf ^©Ml 
^SjSlPLS ^7^2=- o]o} ^-^4 3\&t+. 

£ 6c<>1]^ s. 6a<^l XI Al^. e^^]^.^o^ -f-7}3i| ^£.7} XIa^o^ oicf. av 7 ] 
3^51* f^W, ^71 e^^b]7]- XI 2 ^ "^^(44)ol ^ 

^ElCBDS. -g-^slul, ^ l-^r# ^ ojo3 (44) ol igAj^ n.*m k^H= 3 

3=1^*1^(82)^ "S-^S-^- °l-f-°1^, ^^-^ Vdd7]- «y7>Si Aj-Efl 

D H n -[^, £ 7a v^^l £ 7c<Hl XI a] ^g-].^ M. x^o} ^ 3 

^H-l- #3^^.' <*|7H, 7a^ ^#^^1 ^ 

1/0^1 oj^l^olE E^^j^E] f£f ^^£f H-Efvflji, £ 7bfe S. 7a 

^IH, £ 7c ^ £ 7a^ ^-7} H-Hf^flcf. 

£ 7a# %^}^ , -g- it^Z] XI 3 -tUHHH XI ^ e^x^ 
Elfe 3.7)1, ^ A >5l-^-(32)ol ^-Hl^ XI 1 S.3i<8(ofl*itfl, p<§) wfj-5.511 7^(30) 
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■^31 ^EjJi ^<*(P)°1|^ >|]olM ^<a^ v (34)ol ^^l-Tl, ZL ±^ -f-^-oflfe- 

" WHd ^H- je. ( 36b el ^1^(363)" -p2:(-^ M-^l^l ^S)^ 

711 olM (36)7]- ^sM, 711 olm (36)s] °o 1: ^>±! 0 llrr ^sj- *ll^l ^-^1°1^(38)7> 
^£lJL, 711 ©IE (3 6 ) 21- • -r^M 7] ^(30) LDD(40)7l- ^1^ *fl 2 51^ 

'^HKicfl, n^)3) ii^AE-ello! ^^j(42)ol ^^sqo^, 7flolE( 34 ) s^fi) ^ 
^oflfe ±SL^/^9\ <^^(42)^f ^ o]^£l^^ ^ 2 £^21 1: 

^ ^<*(44)°1 ^^trJIL ^S)o] ol^A o s V ^ o^q. £ 7aoM W3^ 711 

olE ^oli- q-E^cf. 

14*4*1, ^1 ^2:3] E^^l^el^ cj~g.fi) ^1 4 ^"Tilfil -g-^-g; 7^ afl^ 

^1 1 ^S^l, ^ — -W4(32)<>1 -^fl^ *fl 1 *S.^1 7l^r(30) 

31 ofl^ti. ^ ^ (F)^l 711 ol E ^^^"(34)^- ^^t!-^, iflo] ^ -f-^ofl ^Efl 

*fl 2 51^3} ol^i-oi^a} 7]] o] e ^^^-(34) 7^(30) 

*H 2 ^TllS-A], ^01 <g«(44)j4 ^ ^^o] 71^(30) a^ol ^ Jf 

^ it £-!=-, 711 olE ^^(34) ^M] Til °lJ= (36)1- ^^cj-. ol ^o. <a A j 
71 7llolE(3 6 )^ "W-^2^H = (36b)/#e]<M 3 ^(36a)"Sl a}^ ^4 #5^2^ 
^ ^SS. ^^*Vcf. je 7b^lfe £ ^*H^ °l«fl* fe°l7l TflolE 

(36)7V ^Efl3l ^^2lol ^ Bflo] of-fr ^2:^- 5E.Al^ Sg^S.* ^lAlSfl ^ 

sa*4. 
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A] 3 7floje(3 6 )-i- v}+=i£. o]^-s>c^ 71^(30) 

2 £*d^ ^l^-^^^H >HMJ§.(36) 5}- • 71^(30) ^-¥-^1 

LDD(40)* ^^*Vcf. 

*fl 4 ^^1^1, 7flolE( 36 )^ c o t 4^**6\) ^o^^v ^ol^(38)# ^ 

is} JL, v\^=L3, o|-g-sfo] 71^(30) #£.3. Jl^r^ 2 i^i^ l"^€-^r °1 

^ojg^ 71^(30) ^^/^L^o] ^^(42)^ ^^ju^ £ ^ ^1^1^ 

s^S* ^ <3<*(44)<y n « <£^| p *ti^(£^olH "o" 

Cf. U^A-], ^-7] E ^^]^E]^ p ^ ^ ^ojlA]^ 0]^^^E E^j^B] 

(Bl)^ n *fl^ <g^MH^r e ^^1^E1(B2)S. -&^>7ll ^ 

Cf. ZLE^^, db^.^ <3^°ll Vdd7> ^-Eflofl^ 7^1 o] Eofl o}7>£)i^ t|]J=L Aljr 

Ml 

°RHH #5^^- w]-<4 £o] ^- «^o]l o|S>^, 1) =Bflol I/0 n 

« ^«5^ M^l^o) TflojE z]o]^- 7l#^ ^^-iiq- 2|7fl 7>7^7> ^ 

^-^-S. ?>^7ll t^E)^ E^^El-i- ol^fl^^E E^^l^E]^.^- ^ 0I7I] 
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